Short, needle-shaped calcium oxalate crystals have been observed in the fusiform cells throughout the cambial zone in the bark of Gmelina arborea Roxb., a deciduous tree in western India. They are similar to the crystals found in ray cells of the cambium and in axial and ray parenchyma cells in the secondary phloem of this tree. The crystals are most abundant when the cambium is inactive. During the period of meristernatic activity there is an overall reduction in their density in the bark, particularly in the inner bark where fusiform cambial cells and axial parenchyma cells in the conducting zone of phloem appear practically free of any crystals. However, ray initials and their derivatives in the phloem possess some crystals at all times. The occurrence of calcium oxalate deposits in a meristem and the reversible nature of these deposits support the view that they represent areserve of calcium rather than a waste product.
Crystals of calcium oxalate are a familiar feature of the phloem tissue and, in tree bark, they usually occur in parenchyma cells of both axial and radial systems of the secondary phloem. Druses and prismatic crystals are the more common forms of phloem crystals but in some taxa they are needle-shaped. While calcium oxalate crystals are also known to occur in secondary xylem, they are generally believed to be lacking in the vascular cambium and, indeed, in meristems in general. Recently Rao and Dave (1984) reported their occurrence in ray initials in the cambium of Tectona grandis and Gmelina arborea. They failed, however, to find them in fusiform initials.
During our study of the secondary phloem in Gmelina arborea, we found short, needleshaped crystals in fusiform cells and ray cells throughout the cambial zone. In the short radial elements in the cambium and in mature parenchyma cells in the secondary phloem, the crystals were readily located in the polarising microscope and under indirect illumination (Fig. 1) . In the long fusiform cells they were detected with some difficulty, particularly in the critical transverse and radial sections (Figs. 2, 3) . In tangential sections of the cambium, they were found more readily (Figs. 5, 6) .
Most observations were made in sampies fixed and stored in FAA. However, crystals were also seen in specimens fixed in CRAF III (Sass 1958 ) and formalin solutions. Pieces of bark along with wood were fixed immediately after they were removed from the tree and kept in the fixative for at least 48 hours. The sampIes were transferred to 80% ethanol or 80% propanol two or three days before sectioning (sampIes fixed in CRAF were first thoroughly washed in running water before any dehydration). This treatment hardens the specimens and they can be sectioned unembedded. Sections were cut on a Reichert (AO) sliding microtome with the knife held at an angle of 15° to the horizontal.
As stated by Rao and Dave, the crystals in the cambial cells are smaller but otherwise similar to those in mature parenchyma cells. That they contain calcium oxalate was also confirmed. Dilute HCl had no effect. The oxalate nature was tested with cupric acetate and femc sulphate. The distribution of the crystals in a ceU more or less coincided with that of calcium (Fig. 4) , though this need not mean that a11 the calcium in the cell is in the crystals.
The density of the crystals showed a seasonal fluctuation evidently related to the state of activity in the bark. The crystals were most abundant after cessation of cambial activity (roughly, December through March). From April through July, the period of most meristematic activity, there was an overall reduction in their density, particularly noriceable in the inner bark. During this period, the fusiform cells in the cambium and axial parenchyma cells in the conduction zone of the secondary phloem appeared free of crystals. However, the radial elements in these regions appeared 10 possess some crystals at all time.
Calcium oxalate crystals have been variously interpreted: irreversible byproducts of metabolism, a product resulting from detoxification in plant cells, a waste product, etc. However, in recent years evidence is growing that, at least in certain tissues, formation of these crystals may be a reversible phenomenon and that they may represent areserve of calcium rather than an end product or waste (Franceschi 1989 and references cited therein). Venugopal and Krishnamurthy (1987) have also reported, in the phloem of young twigs of several trees, a seasonal fluctuation in the density of crystals sirnilar to that of Gme/ina. It seems that seasonal variation in deposits of calcium in the bark may be a widespread phenomenon and that here also calcium oxalate may be a storage product mobilised as needed.
As far as the vascular cambium is concemed, the occurrence of calcium oxalate crystals in all the fusiform cells of a radial file serves to emphasise the sirni1arity in the meristematic cells of the cambial zone. There seems to be no layer of cells which is not able to sustain IA WA Bulletin n. s., Vol. 13 (3), 1992 crystal development. The density of crystals at successive levels in some of our sections may suggest some kind of gradient. However, there is no evidence so fur that the gradient is permanently at the same level.
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